WILLIAM D. GRAY produced in greatest quantity. Carbon dioxide can stop yeast growth when the concentration is too high (largely through the exclusion of oxygen), but this is much less likely to be a cause of stopping a fermentation than the building up of a high alcohol content, since we know that maximum alcohol content is obtained when oxygen concentration is low (Pasteur, 1859, 1860).
Guilliermond and Tanner (1920) as well as others have mentioned the differences in fermenting ability of different yeasts, so it is possible that these observed differences might be due to differences between the yeasts in their abilities to tolerate alcohol. For that reason, in this investigation a number of species and strains of yeast have been studied from the standpoint of their ability to ferment glucose under various conditions of alcohol concentration of the medium. Uniform conditions were maintained throughout, and the test fermentations which were run (particularly those in which there was a comparatively low initial alcohol content) roughly simulated the latter part of a normal fermentation in that sugar content was low and some alcohol was present. The figure 2 . The above results more or less fit in with the findings of MullerThurgau as cited by Lutman (1929) . This worker found that fermentation of one strain of yeast was stopped at 3600. when the alcohol content (by weight) was 3.8 per cent, at 270 when the alcohol content was 7.5 per cent, at 180 when the alcohol content was 8.8 per cent, and at 90 when the alcohol content was 9.5 per cent.
THE EFFECT OF ALCOHOL ON FERMENTATION RATE
Since previous test fermentations had shown that at higher alcohol concentrations the ability to utilize glucose was diminished and also that considerable differences in alcohol tolerance existed between yeasts, it was thought advisable to run several experi- One experiment showed that rise in temperature is accompanied by decrease in ability to tolerate alcohol. Therefore, temperature is an important factor to be considered in fermentation work, if maximum yield is to be obtained.
Results obtained with fermentation rate measurements made by means of the Warburg-Barcroft manometer indicate that this apparatus may be used to determine alcohol tolerance, since CO2 production varies inversely with alcohol concentration as does percentage glucose utilization, although in neither case did a straight line relationship exist.
High or low alcohol tolerance apparently is not peculiar to any particular genus or species, since both high and low alcohol tolerance yeasts may belong to the same genus. Likewise, one strain of a species may exhibit a high alcohol tolerance while another strain of the same species may have a low alcohol tolerance.
